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(2) 基于东海 4 个航次和南海北部 6 个航次的实测初级生产力数据，表明东
海和南海北部的水柱初级生产力的范围分别为 71.8 – 5326.7 mg C m-2 d-1 和 35.0 
– 3366.8 mg C m-2 d-1，东海的最大值出现在春季东海原甲藻(Prorocendrum 
dentatum)藻华期间，而南海北部的最大值出现在夏季的珠江口附近；统计检验发
现，在南海北部，夏季近岸(1343.9±1012.4 mg C m-2 d-1, n=8)和陆架区(652.7±644.5 
mg C m-2 d-1, n=12)的水柱初级生产力显著高于海盆区值(243.6±133.3 mg C m-2 
d-1, n=10)，冬季陆坡区(1215.7±459.6 mg C m-2 d-1, n=4)表现出显著高于陆架区
(587.3±297.5 mg C m-2 d-1, n=6)和海盆区(722.2±239.3 mg C m-2 d-1, n=7)的水柱初
级生产力;在季节变化方面，南海北部海盆夏季的水柱初级生产力(243.6±133.3 
mg C m-2 d-1, n=10)显著低于其它 3 个季节(春季 776.1±560.1 mg C m-2 d-1, n=9；秋
















上>500 mg C m-2 d-1乃至>1000 mg C m-2 d-1的水柱初级生产力值主要出现在春季，
夏季次之； 
(3) 单位体积潜在日最大固碳速率 A*(为 Chl a 浓度、饱和光合作用速率 PBm
和日照时长 DL 的乘积)可以单独解释水柱初级生产力 53.2%的变异性，A*和表
观光学量 Kd 的组合可以提高解释比例到 76.6%；这个结果说明了水体的光学特











(5) 现有基于温度的模型无法解释东海和南海北部浮游植物 PBopt 的变化，但
























的抑制率无显著差异，AZ 和 EZ 对大粒级浮游植物 αB 的抑制率无显著差异，EZ
对大粒级浮游植物 PBm 的抑制率显著高于 AZ 的抑制率(p<0.01, paired t-test)，EZ






C m-3)的温度区间，总体上甲藻优势种在>14 °C 时发生藻华，<14 °C 的温度区间
则相继发生棕囊藻和硅藻的藻华；PBm 与温度的关系在>12 °C 时为不显著相关，
与我们在东海和南海北部发现的现象相似，但其平均值(~4 mg C mg Chl a-1 h-1)
低于南海北部的平均值(~10 mg C mg Chl a-1 h-1)，表现出明显的纬度差异；在





















Primary production in the sea is a fundamental issue for the study of a marine 
ecosystem, and is the basis for research on ocean carbon cycle. In the past, the studies 
in the Chinese Seas focused on the magnitudes and spatial-temporal patterns of 
primary production. In this study, we investigated the primary production in the two 
marginal sea systems: The East China Sea (ECS) and the northern South China Sea 
(NSCS). We aimed at the spatial-temporal pattern as well as the controlling 
mechanisms, especially the roles of the optical properties and the phytoplankton 
community structure. For this purpose, P-E curves were measured for photosynthetic 
parameters and calculating the depth-integrated primary production, phytoplankton 
community structure was derived from pigment composition, a meta analysis was 
made with additional data of apparent optical properties, phytoplankton absorption 
coefficients, temperature, nutrients and so on. A controlled experiment was conducted 
to investigate the role of carbonic anhydrase in photosynthetic process. In addition, 
the Western English Channel (WEC), a temperate marine ecosystem, was used as a 
comparison, its mid/long-term changes in phytoplankton community structure and 
photosynthetic parameters were studied.  
The following is the main findings: 
(1) The non-spectral methods very likely underestimate the depth-integrated 
primary production in the ECS and the NSCS especially for the middle and bottom 
layers of the euphotic zone, although the real application of a spectral method is still 
limited by lacking a valid optical model in these ocean domains, this result has shown 
the effect of spectral quality of light on the primary production in the natural 
environments;  
(2) Primary production rates were measured onboard in 4 cruises in the ECS and 
6 cruises in the NSCS, respectively, primary production ranged from 71.8 – 5326.7 















Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
